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THERMAL MODELING OF NIH2 BATTERIES

(5.2— AT CELLLEVEL (1/4OF A cELLz ] 2
>
> <
s
i
’&ﬁ,
—-
\ 4'_ 1 2
1 reo EXTREMITY
1 Tnee PLATES
'(nz_
4 PALC
3 on;
.PARLY ) prr
o !L
NICKEL TP N v
— (ELL CASE CouPLE - D 2
L s 3 o\ *™
S —
36 NODES PER COUPLE 22 NODES PER PLATE

1993 NASA Aerospace Battery Workshop

1993 Nasa Acrospace Bautery Workshop, November 16— 14
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THERMAL MODELING OF NIH2 BATTERIES

(52— ATCELLLEVEL(1/4OFACELD | ¢
INTE 3RATION OF BATTERY STRUCTUREAT CELL LEVEL: §
. \ / w l‘\é—* -~
2304 ! TEAMNALN )\ L
2204 : 2804 '[M\
MODEL APPROACH : Z/ S
H¢ Y
 ¢coa” (323
CELL CONTAINER
04
ALUMINIUM SLEEVE
+ o0 4
SOLITHANE RESIN e
- STACK

ALUMINIUM
BASE PLATE
ALVEOLUS
+ 607 = . Cpny l .
SOLITHANE RESIN |~ 1s07 ~ 707 -
’ 2007 1907 \
RADIATOR
1993 Nasa Acrospace Baticry Workshop, November 1618
1993 NASA Aerospace Battery Workshop 342 TET
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EXPERIMENTAL APPROACH :

--> EVALUATION OF THERMAL CAPACITY
(SPECIFIC TEST)

CliddLive J4 VALY

VHS 96 CM { «> € C e = 23334PC

WITH SLEEVE AND ALVEOLUS | > ¢ C coenpens = 2330J/°C

--> EVALUATION OF HEAT GENERATION
(SPECIFIC TEST)

VHS 96 CM TOTAL AVERAGE HEAT DISSIPATION IN DISCHARGE :

70% DQD P=12W
80% DOD P=165W

~> TEMPERATURE DISTRIBUTION ON A VHS 90 CM CELL
CORRELATION WITH MODEL PREDICTIONS

(SEE THERMAL VACCUM TEST ON VHS 96 CM CELL)

- 1993 NASA Aerospac@@qttezy Workshop -344- - " Nickel-Hydrogen Technologies Session
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THERMAL MODELING OF NIH2 BATTERIES

vl

[5.4— AT BATTERY BASEPLATE LEVEL |

" {n .
[N RIS AR

SIDE
PLATE
(3 NODES)

DIODES PLACE
3 NODES

AADIATCA
PLNVEOLLS
(ot CELL imtEARACE) T

26 NODES
(PER ALVEOLUS) 5
N A
| 840 NODES FOR THE WHOLE BASEPLATE i
1993 Nasa Acrospace Battery Workshop, November 16—18
" 1993 NASA Aerospace Battery Workshop -346- NickeI-Hydrdgen Techno}ogies Session



THERMAL MODELING OF NIH2 BATTERIES

5.5— BATTERY COMPLETE MODEL

ALV J RINVAdY

COMPLETE SYSTEM : 983 NODES

840 nedes
\ BASE PLATE - \

Qe

(I BNk

i

'-r‘fa“"e””’

- D1 DECH

(L.J» BDEH

- Y r—

. wr'u—l-o'
ZScaner

Tl | =

s TP

Base

- z = 1

27 CELLS (5 NODES EACH) | DIODES SYSTEM
(8 NODES)

WITH ALL BASIC INPUTS

1993 Nasa Acrospace Battery Workshop, November 16—18

1993 NASA Aerospace Battery Workshop -347- Nickel-Hydrogen Technologies Session
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5.1 -

WITH THIS APPROACH :
x 27
SIMPLIFIED CELL MODEL : 5 NODES —> 135 NODES
SIMPLIFIED DIODE MODEL : 8 NODES —> 8 NODES
BASEPLATE MODEL - 840 NODES —> 840 NODES
COMPLETE SYSTEM : 983 NODES
A COMPLETE DETAILED MODEL :
: x 27
DETAILED CELL MODEL - 250 NODES —> 6750NODES
DETAILED DIODE MODEL : 33 NODES —> 33 NODES
BASEPLATE MODEL - 840 NODES —> 840NODES
COMPLETE SYSTEM . 7623 NODES

FURTHERMORE EXPERIMENTAL STEPS ARE DIRECTLY INCLUDED
IN THE DEVELOPMENT OF THE SYSTEM MODEL
(AT CELL AND DIOOE LEVEL)

- 1993 NASA Aerospace Battery Workshop -348- Nickel-Hydrogen Techn

LA I LIV 4 ONVALY

logies Session .
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